a b s t r a c t
The dataset in this article are related to an experimental Enhanced Oil Recovery (EOR) scheme involving the use of dispersions containing Gum Arabic coated Alumina Nanoparticles (GCNPs) for Nigerian medium crude oil. The result contained in the dataset showed a 7.18% (5 wt% GCNPs), 7.81% (5 wt% GCNPs), and 5.61% (3 wt% GCNPs) improvement in the recovery oil beyond the water flooding stage for core samples A, B, and C respectively. Also, the improvement in recovery of the medium crude oil by the GCNPs dispersions when compared to Gum Arabic polymer flooding was evident in the dataset.
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Specifications

Value of data
Core flooding results show the relevance of polymer coated nanoparticles for the recovery of crude oil from conventional reservoirs.
The GCNPs provided improved recovery of oil beyond the capacity of water flooding and polymer flooding.
Incremental oil recovery over that of waterflooding was encouraging despite permeability impairment by about half the initial measured value.
The results obtained calls for a detailed study on the mechanisms at play with respect to the polymeric and surfactant property of Gum Arabic. Likewise, the performance of Gum Arabic should be evaluated and compared to that of known and standard polymers used in the industry.
Data
Nanoparticles are reported in [1] [2] [3] to improve oil recovery but its instability paved the way for stable polymer coated nanoparticles [4] . The dataset presented in this paper provides an experimental investigation of Gum Arabic coated Alumina Nanoparticles (GCNPs) for enhanced recovery of Nigerian medium crude oils. Gum Arabic is a naturally occurring polymer that is abundant in Nigeria and Sudan. Table 1 shows the properties of the various cores, inclusive of the impact of GCNPs flooding on permeability causing impairment of the cores. Table 2 shows the results for the determination of connate water saturation in the cores after the oil injection process. Table 3 gives values for the residual oil saturation and recovery factors after water flooding. Table 4 gives the additional oil recovery obtained using GCNPs and the irreducible oil saturation. Whereas Fig. 1 displays graphically, the impact of the incremental oil recovered by GCNPs after the optimal recovery by the waterflooding process. The dataset for Fig. 1 is presented in Table 5 . The Berea sandstone cores (labelled A, B, C and D, all purchased from Cleveland Quarries Inc.) were immersed in acetone vapors (at 110°C), as acetone (analytical grade) is boiled slowly in a Pyrex flask with its vapor moving upwards in a Soxhlet apparatus. Water contained in the thimble housing the core sample in the thimble is vaporized. Re-condensed acetone together with liquid water falls from the base of the condenser onto the core sample in the thimble; the acetone soaks the core sample and dissolves any oil with which it comes into contact. When the liquid level within the Soxhlet tube reaches the top of the siphon tube arrangement, the liquids within the Soxhlet tube are automatically emptied by a siphon effect and flow into the boiling flask. The acetone is then ready to start another. Afterwards, a desiccator was employed in drying the core samples.
Preparation of brine
The brine was prepared to about 3.0 wt.% (0.03 g/ml). 30 g of NaCl salt (analytical grade) was measured with the use of the weighing balance and diluted in 750 ml of water. The salt was poured into the cylinder and stirred properly so as to dissolve evenly. Then water was poured into the measuring cylinder filling it up to 1000 ml. Table 3 Residual oil saturation and recovery factor after water flooding process. 
Cores
Preparation of gum arabic coated nanoparticles (GCNPs)
The nanoparticle in use was Al 2 O 3 (30-60 nm, purity greater than 99%; manufactured by Sigma Aldrich and purchased from Equilab Solutions in Nigeria.). 50 g of Al 2 O 3 was dispersed in 1 l of deionized water to make nano-fluid suspensions, making a 5 wt.% mixture. It was further diluted to 3 wt% in order to completely carry out further experiments. The Gum Arabic (a polymer; purchased locally in Nigeria) was mixed with the prepared nanofluids at a concentration of 10 wt.%.
Determination of porosity and absolute permeability
The dimensions of the cleaned dry cores (length, diameter and weight) were taken before being saturated with brine using the Vinci Technologies s High Pressure Core Saturator. The pore volume for each core was calculated as;
The permeability of the cores was determined using the reservoir permeability tester.
Core flooding
The cores were saturated with 100% brine and the flooding experiments started with a primary drainage process. Oil was injected into the core plugs at 5 cc/min until brine was no longer produced. This procedure established the initial/connate water saturation, 'S wc '. The next stage was the water flooding; water was injected into the core plugs at 3 cc/min until oil was no longer produced for secondary recovery. This established the residual oil saturation, 'S or '. GCNPs and polymers were initiated as an enhanced oil recovery (EOR) process. To investigate if they had any effect on the oil recovery, "they were injected into the core plug after the water flooding". The extra oil produced during the EOR process increased the recovery factor and hence proved that GCNPs potentially can work as an EOR agent ( Fig. 1) . As there was no automated way to measure the recovery, the experiment had to be monitored during the whole flooding sequence. Samples of the effluent fluids were manually taken every (five) 5 min at the outlet of the core holder in test tubes. The samples were used to measure the amount of oil and brine produced and used for calculating saturations as well as recovery factor.
